We present a patient with a large pulmonary hydatid cyst compressing underlying lung, with previous pulmonary tuberculosis, who presented in respiratory failure. After institution of thoracic epidural anaesthesia employing 0.25% bupivacaine, 1% lignocaine and fentanyl, the patient was placed in the sitting position and the hydatid cyst excised and drained after a limited rib resection. An air leak persisted until the 16th postoperative day. A marked improvement in symptoms as well as in spirometry and arterial blood gases occurred, and the patient was discharged on the 20th day. Thoracic epidural anaesthesia may be a safer method than general anaesthesia for removal of a hydatid cyst in a patient with severe respiratory compromise.
Surgical removal of pulmonary hydatid cysts is usually performed via a full posterolateral thoracotomy, or median sternotomy in bilateral disease, under general anaesthesia with double-lumen intubation of the trachea, in order to control ventilation and limit the spread of spilled cyst contents. We present a case of a debilitated patient from whom a giant cyst was removed, with the patient in the sitting position under thoracic epidural anaesthesia alone. The potential benefits of such an approach are discussed. To our knowledge, no such case has previously been described in the literature.
CASE REPORT
A 65-year-old, 43 kg male presented to hospital with dyspnoea at rest. Significant history was that he had been fully treated for pulmonary tuberculosis a year previously, at which time he had been noted to have a mass in the right lower lobe, which had gradually enlarged on follow-up chest radiography.
On general examination he was found to be emaciated, apyrexial and pale. Respiratory examination revealed bilateral wheeze, more marked on the right, with decreased breath sounds at the right base. Cardiovascular examination was normal except for a prominent second heart sound. The electrocardiogram showed that the patient was in sinus rhythm, rate 85 per minute, with right axis deviation, P pulmonale, and poor R-wave progression.
The preoperative chest radiograph showed extensive bullous lung disease and a large mass in the right lower lobe, with a typical "crescent" sign above the mass, strongly suggestive of a hydatid cyst ( Figure 1 ). Further relevant investigations included an ultrasound examination of the chest and abdomen, which showed a giant cystic lesion in the right lower lobe. The cyst was thick-walled, contained cellular matter, and measured 18 by 12 cm.
Preoperative haematological investigations revealed a haemoglobin of 9 g.dl -1 , a white blood cell count of 15.4 x10 9 .l -1 , a platelet count of 755 x10 9 .l -1 , and a negative echinococcus agglutination test. Spirometry was difficult as the patient could not co-operate satisfactorily. The FEV 1 was measured at 800 ml and the forced vital capacity was 880 ml (predicted 2.81 l and 3.58 l respectively). An arterial blood gas (room air) performed after increasing dyspnoea immediately preoperatively, revealed an acute respiratory acidosis: pH 7.30, P a CO 2 7.06 kPa, P a O 2 8.56 kPa, standard bicarbonate 24.4 mmol.l -1 , and base excess 0.0 mmol.l -1 .
No premedication was given, and after intravenous access was established using a 14 gauge cannula, a 16 gauge epidural catheter (Portex, Boots Healthcare) was introduced at the T7-T8 interspace (midline) under local anaesthesia, employing loss of resistance to air. The catheter tip was placed at a depth of 3 cm into the epidural space. After a test dose of 2.5 ml of 2% lignocaine, a bilateral sensory block was established over dermatomes T3-T12, using a further 7 ml of a mixture of 2% lignocaine and 0.5% bupivacaine, to which was added 20 µg of fentanyl (administered as an initial 5 ml bolus, followed by an additional 2 ml, over a time period of 15 minutes). Modified Ringer's lactate solution 500 ml was given intravenously, and the patient was placed in the sitting position. After 20 minutes of stable noninvasive blood pressure measurements without any requirement for vasoconstrictors, the procedure was commenced.
A resection of approximately 8 cm of the 8th rib was performed, followed by a small fenestration of the cyst, which was impinging upon the pleural cavity. After drainage of the fluid, an enormous cyst and endocyst were gradually delivered via the chest wall using forceps. The patient was asked to cough during the procedure, which considerably facilitated the extrusion of the cyst and contents. A large Malencot (C. R. Bard, Inc., Covington, Georgia, U.S.A) drain was inserted before closure of the wound. The duration of the surgical procedure was 40 minutes. The blood pressure was stable throughout as assessed by noninvasive monitoring. Analgesia was excellent throughout the procedure and for three hours postoperatively, whereafter the patient was given oral dextropropoxyphene.
Postoperatively, the patient also received the antihelminthic agent albendazole, and nebulized fenoterol. The postoperative chest radiograph showed re-expansion of most of the right lower lobe, with some residual cavitation. An arterial blood gas on the 16th postoperative day showed a marked improvement: pH 7.35, P a CO 2 4.2 kPa, and P a O 2 10.6 kPa, with the patient breathing room air. Spirometry performed on the 20th postoperative day showed that the FEV 1 had improved to 1.44 l and the forced vital capacity to 2.1 l. An air leak persisted and the drain continued to exude turbid fluid for 16 days. The patient was discharged on the 20th postoperative day, with the chest drain reduced in length and a stoma bag attached. At the follow-up visit two months later, there was no further drainage. The drain was removed and the chest radiograph showed that the cavity had virtually disappeared (Figure 2 ). 
DISCUSSION
Many substantial surgical series attest to the fact that pulmonary hydatid disease remains a major challenge to both thoracic surgeons and anaesthetists in countries where this condition is endemic [1] [2] [3] . The goals of surgery are removal of the intact endocyst in order to prevent spillage of its contents, followed by management of the residual cavity. This is usually best achieved via the good exposure afforded by a posterolateral thoracotomy or median sternotomy. Conservative management, consisting of enucleation, cystectomy, or pericystectomy and capitonnage, which allows for maximum preservation of lung tissue, is preferred to more radical procedures such as lobectomy or pneumonectomy, which are reserved for complicated cases in which bronchiectasis has developed, or there has been destruction of pulmonary parenchyma 1, 3 .
Most authors describe general anaesthesia with intubation with a double-lumen tube as the method of choice. This allows optimal control of ventilation and the ability to protect the contralateral lung from spillage 1, 3 , which carries the risks of contamination and anaphylaxis.
In our case, there were several reasons to avoid general anaesthesia. The patient was debilitated and weak, in respiratory failure, and had post-tuberculous pulmonary damage in the form of bullae, which would have made the management of positive pressure ventilation hazardous.
The local anaesthetic techniques which were considered in this case included local anaesthetic infiltration in conjunction with intercostal nerve block, thoracic paravertebral block and thoracic epidural anaesthesia. The first option, which has been employed in the drainage of empyema in debilitated patients 4 , was considered less than optimal in terms of efficacy and duration of analgesia. Endpoints indicating the correct location of local anaesthetic in the thoracic paravertebral space are probably less reliable than the loss of resistance technique in the thoracic epidural space 5 .
Thoracic epidural anesthesia (TEA), employing a mixture of 0.5% bupivacaine, 1% lignocaine and fentanyl in order to provide good surgical anaesthesia, was considered the method of choice in our case. The risk of spinal haematoma is less than 1 in 100,000 in most series 6 . A recent study of more than 4000 TEA catheter placements documented no permanent neurological sequelae, and a 2% incidence of accidental dural puncture 7 . Our patient was awake, so that trauma to underlying neural structures would elicit pain that would warn the operator to stop immediately. TEA has been shown to improve respiratory function in patients with obstructive pulmonary disease following thoracotomy, possibly by returning the diaphragm to a mechanically more efficient position 8 . Functional residual capacity, which is an important determinant of postoperative oxygenation, has also been shown to increase after TEA in volunteers 9 . Our patient, who presented in respiratory failure, could thus be regarded as a particularly good candidate for this modality of anaesthesia. Furthermore, the excellent analgesia afforded by TEA allowed for a good cough, which in conjunction with the upright position, prevented spillage of the contents of the cyst into the lung.
TEA may reduce pulmonary vascular resistance in patients with pulmonary hypertension 10, 11 . Our patient had electrocardiographic evidence of pulmonary hypertension and may have benefited from reduced pulmonary vascular resistance.
In conclusion, the limited surgical access possible in this case precluded the obliteration of the cavity and its connections with the airways, and the surgery was therefore a compromise. The performance of the procedure under TEA, in the upright position, allowed for postural drainage of the cystic fluid from the right lower lobe, with minimal risk of airway soiling. At the same time, this debilitated patient was saved the risks of general anaesthesia, while benefiting from excellent peri-operative analgesia and adequate oxygenation.
